retrieved in January 1999, and a computed tomography scan was made from the maxilla. The second patient, a 74-year-old female, presented with a fractured post on the blade-form implant in the area of the maxillary first molar (Fig. 1, B) . This custom-made Vitallium hydroxyapatite (HA)-coated implant had been placed at LLU in February 1986. It was retrieved in March 1999.
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This article describes the clinical, radiographic, and histologic evaluation of 2 immediately loaded Vitallium blade-form implants retrieved from the posterior maxilla of 2 patients after 21 and 13 years of function. Neither implant demonstrated mobility or signs of pathosis, and both appeared to have integrated well with surrounding bone. The hydroxyapatite coating of the second implant, which was retrieved after 13 years of function, showed no dissolution. These observations suggest that immediately loaded dental implants have the potential to achieve and maintain osseointegration and that hydroxyapatite coatings can resist degradation over long-term service. Ti tanium and titanium alloy root-form implants have become a valid treatment modality for the totally 1,2 or partially 3,4 edentulous patient. Blade-form implants have become less popular due to their reportedly lower survival rate, 5, 6 which has been attributed to the formation of connective tissue around the implant in both animal 7, 8 and human 9,10 studies. Animal studies 11, 12 and clinical reports 13, 14 have also, however, demonstrated the ability of the blade implant to achieve osseointegration. In contrast to the protocol established for titanium root-form implants, in which a 3-to 6-month healing period is recommended before the implants are loaded, 15 the protocol for blade-form implants includes the fabrication of an interim implant-supported prosthesis on the day of implant surgery. 16 Reports on the immediate loading of root-form implants provide encouraging results. 17, 18 This article describes the clinical, radiographic, and histologic evaluation of 2 immediately loaded bladeform implants retrieved from human subjects after 13 and 21 years of function.
CLINICAL REPORT
Two patients with immediately loaded blade-form implants were seen at the Center for Prosthodontics and Implant Dentistry at Loma Linda University (LLU). The first patient, a 78-year-old female, sought treatment for partial edentulism in the area extending from the left maxillary first premolar to the left maxillary third molar ( Fig. 1, A) . Clinical evaluation revealed that a blade-form implant was present in the area of the left maxillary first molar. This custom-made implant was made of Vitallium (Austenal Inc, Chicago, Ill.) and had been placed at LLU in October 1978. Its transmucosal post had fractured, which caused dislodgment of the existing prosthesis. The implant was a Assistant Professor, Graduate Program in Implant Dentistry, and private practice, Santa Clarita, Calif. b Professor and Director, Graduate Program in Implant Dentistry. 
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Periapical and panoramic radiographs were taken before the implants were retrieved. Peri-implant probing depth and bleeding on probing were measured and recorded at the mesial, buccal, distal, and palatal surfaces of the transmucosal post. Implant mobility was evaluated manually (bidigitally with the handles of 2 instruments).
Both specimens were immediately placed in a 10% buffered formalin solution. The specimens were dehydrated with a graded series of alcohols for 9 days. After dehydration, the specimens were infiltrated with lightpolymerizing embedding resin (Technovit 7200 VLC; Kulzer, Wehrheim, Germany). After 19 days of infiltration with constant shaking at normal atmospheric pressure, the specimens were embedded and polymerized with 450 nm light at a maximum specimen temperature of 40°C. The resin blocks containing the blade implants were cut into 3 different sections, which were mounted on plexiglass slides and prepared with Donath's method. 19, 20 The specimens were cut to a thickness of 150 µm on a cutting/grinding system (EXACT Apparatebau, Norderstedt, Germany), and the slides were polished to a thickness of 50 µm with the microgrinding system followed by alumina polishing paste. The slides were stained with Stevenel's blue and Van Gieson's picro fuchsin.
Neither implant demonstrated mobility. Periimplant soft tissue appeared healthy, with no bleeding on probing. A 3-to 4-mm probing depth was recorded. No pain was elicited upon percussion. During implant retrieval, no sign of pathosis was noted around the implants. Upon removal, the bone around the implants appeared to be attached to the implant surface.
Periapical radiographs demonstrated no sign of peri-implant radiolucency (Fig. 1) . The computed tomography scan taken after removal of the 21-yearold implant showed 60 to 130 Hounsfield units in the area of implant placement (posterior maxilla), which is consistent with type IV bone quality. 21 Both implants appeared to have integrated with surrounding bone (Figs. 2 to 5 ). In the first patient, the bone appeared to be in direct contact with the implant (Figs. 2 and 3) . The vent areas were covered continuously by bone, and fatty tissue was seen within these areas. Mature bone in tight contact with the implant surface was seen across most of the surface. When the implant was observed under polarized light, a remodeling pattern was identified (Fig. 3) .
Similar observations were recorded for the second patient. The bone was in close contact with the coating (Figs. 4 and 5) , and the coating appeared as a continuous layer along the implant surface. A few fragments of the HA appeared to be detached from the implant surface but were still in close contact with the bone (Fig. 4) . No evidence of dissolution or degradation of the HA coating was observed. Even under high magnification (Fig. 5) , the bone was in contact with the coating, with no intervening space. Thin, fine strands of bone appeared to be inserted into the coating.
DISCUSSION
The reported low survival rate for blade-form implants 5, 6 has almost eclipsed their use. Nevertheless, the observations reported in this article, besides having historical value, may have some application to rootform implants.
The blade-form implants described in this article were immediately loaded and received a prosthesis during first-stage surgery. Human histologic reports on immediately loaded blade-form implants have demonstrated osseointegration around the implant, 13, 14 as well as fibrous tissue encapsulation. 9, 10 What determines the quality of the peri-implant tissue in these situations is unknown, although micromovement induced on the implant by the prosthesis has been suggested as the determining factor. 22 Early micromotion of an implant can lead to differentiation of cells into fibroblasts. The retrieved implants described above demonstrate that, even with the use of Vitallium, which has less potential for osseointegration than titanium, 23 immediately loaded dental implants can achieve and maintain osseointegration under longterm function.
Tight bone-to-HA contact was observed with the specimen in function for 13 years. A bonding mechanism has been proposed to explain this type of contact. 24 There was no evidence that the HA coating was subjected to degradation or dissolution. In vitro 25 THE JOURNAL OF PROSTHETIC DENTISTRY PROUSSAEFS AND LOZADA 414 VOLUME 87 NUMBER 4 and short-term animal studies 26 have supported the idea that HA may dissolve after implantation. However, histologic evaluations of root-form implants retrieved from humans have failed to demonstrate dissolution of the coating up to 2.5 years after loading. [27] [28] [29] Moreover, Proussaefs et al 30 found no evidence of dissolution or degradation of the HA coating on 2 root-form implants in function for 7 years. Given that the specimen described in the present article functioned for 13 years with no discernable degradation of the HA coating, it can be hypothesized that, even under long-term function, HA coating surfaces can resist dissolution. Some parts of the coating did appear to be detached from the implant surface (Fig. 4) , as previously observed with HA-coated root-form implants. 31, 32 Although frictional stress during implant installation 33 has been shown to cause particle detachment, the particles could have been detached during specimen preparation. They appeared to be in intimate contact with the bone, with no evidence of adverse reaction. Detached coating particles have been correlated with implant failure, 34 but a close relationship between bone and detached HA fragments also has been observed under long-term function without any clinical or histologic sign of pathosis. 31 All currently available data regarding detached coating particles is based in anecdotal reports. An animal study that evaluated the effects of these particles at controlled time periods would provide useful information.
SUMMARY
Two immediately loaded Vitallium implants that achieved and maintained osseointegration over 13 and 21 years of function have been described. These specimens represent the potential for success with immediately loaded dental implants. The implant retrieved after 13 years of service demonstrated no obvious signs of HA dissolution, calling into question the idea that HA-coated implants are susceptible to degradation or dissolution under long-term function. 
